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iwmzi mm jtvmm 

1 ] 

-^wili k «1" * » l ill^^f n > * * h k > 

t ^^1" * » 2 2»ms ?>is 2 sms k , 

^ (7) tfT jay?? Y Hit k $ 2 fll^f#i«0^ & < k <b — « k * * 1 ii 
tf74ffim~ «fc vXMXhtLX^&B 2 i^IW KU 7 Hfitk, 

2 ] 

-M^m^k, 

* (D-no^nm t mmir & n 2 mmmom 2 mmm^mmm t , 

-g-OsKyV =r>** bHitkfMS^S#S#Hit^& < k «§>— IS* 

■WfBUS 2 S«H#&#^& k F 'J 7 b flit ZmxX^&^TJ Hit fc: b * 
L TMlSlt^ ^-Mlt^fxtv^ ^MMftElt is v> T , 
^fV n^^^ bHitk ^T-^HitO^#Ma#^^2«Mco* 1 v 7 

^mmmjfi^m^^x& o > Hitk kv 7 bs*tt©gte*Har#K* 2 #ta^ 
i27D-ro ^^s#Hit^M^ $ fix v> & i fc £#m t-t* ^m*mw.o 

[1**35 3 ] 

-^©±16ti^t^-i 1 bHitk, 

fo#f-f Mfitt^2sms**^Hito^^ < t & — utm-t^m 1** 

f^^r-f Hit k 4ttU:> ^f^>^^f Hit k f§ 2 S W^SfrHit^ £ 
tfnffi&te XsXMXhtLX\s>&m2&mM<Z> K'J 7 bHitk, 

2 S'SM^S^Hit k K U 7 b Hit StPIT-Cv^^tV Hit Will * ifr 

LxMiftir&r- vmmtzm^x^&^m'fammzis^x^ 

t$T4 Y Hit k mto<D&&fflRT&mzilt 2 flloi 17D-r^^ 

#S#Hit^«$tLT^ <0 , #7*-fffl«fc KV 7 bHit<7>^#Wia#^> -*-tf>^*fi% 
ftK** KV 7 h 1H«<J5^jWLl»aiiK iH * 2 *ma^>^?ME# WHit/5 ? « $ tLT 
v^it £#m k 1- 4 #S#^«o 

H*#£ 4 ] 

mmm nn-f^ ^»#Hit<^& < t & — sp k , i27n-tr/ ^#«#h 

itXS±l«*#S#HitO^& < k fc— *Btf*, ^Sfe^r-v 'J TOWCftLtv^ i k 
#m k -T & If ^ 2ttzl±3 ©«iio 
5 ] 

m i iii©**f-f Hit 1*1 \zffl&®<D& 2 mmmv) 7 u - t 4 > ^^-mmMM^nM 
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[0 0 0 1 ] 

[ffM] 

[0 0 0 2] 

BT (Insulated Gate Bipolar Transistor) ^ftl <b ttT 0 £ ^ttO^S#^g^ 
fxtv^o h*ffi^Ji-^*JE**fllSn$tL* k, — ^^mfe^ WS^flitKS 

[ 0 0 0 3 ] 

[#fP» 1 ] mm*? 8 - 3 1 6 4 7 9 3 #P.S) 

[0 0 0 4] 

1 KlB«tS*L"C\/>a ^a»fl^6««r HI 1 0 fcHsftftfcg;-*- (JBJIT, #§l§*Bl#fW: 

i±x? -y *rak =? *m&) ra*»E*L*«ato*> • *y*Mn-f2> y vy^-¥- v 

113 3 2 ^fx.tv^o 

^<DJ^< v fcSfjR-ta n + I<7)x5 v ?WM3 3 6 t *-Otf?7»>f a > * * MR 

^3 3 4 tx? y 3 6 £Hi§-f £ p _ I^#f-f««3 2 8 k, * <D #7* 4 «tt 

3 2 8 b&-t& n~ M<D KU 7 MIit3 2 6 k £TV>& 0 sjefw ffit3 2 8 k FV 7 
> flit 3 2 6 ©IIi:^ n + M<Z)#S#W3 4 0 **K»t £ flX 0 ^5 y*|W*3 3 
6 £Kv*T h l/>f-**5^Jift§*L N *<T> y h l/>ff - Mt3 3 2^aa65.f tt 

TV»4, M/>f-y-Hl3 3 2(t h«i!3 3 3 ^^Ltx> -^^3 3 6 
tKV7 b flit 3 2 6 ^HTTV^^-f flit 3 2 8 WlfilLTV^o 

KV "7 hffit3 2 6 k^1"& n + M<D^y 7 7ft3 2 4 k, -f-tfVty 7t««3 2 4 
fcStt"* p + SO a ^ flit 3 2 2 k foa V? *ft»*3 2 2 ti =? V* ^mfe 

[0 0 0 5] 

k > vyf-^- >M3 3 2 HjEWJEfcSJirf* k, **f^«3 2 8 ©HF V 
->SS3 3 2 k**|3rt*ffiJ^j&*nMfcRte3*L*o 1^^'^ 7#x5 y ?WM3 3 6 
^f,-eOalHS^L/:ffi3rML FV 7 b flit 3 2 6^ftAStL, ■£ LTA7 77i 
it 3 2 4 ft fc^fft * o li 1 ^ * V TO** 7 77 Hit 3 2 4 fctf 8tf 4 k, ? 7 7 flit 
3 2 4 knP^^ flit 3 2 2 0»ltt*tfc3l**fiT U =» V ^ * flit 3 2 2 ^f>Ay7rf 
tt3 2 4fcKU7b flit 3 2 6 -vE?L3r * V £ *L* 0 i *Ljz J: •? y 7 r flit 3 

2 4 S.tF F'i7 h flit 3 2 6 KW&8&ZMtfte i »3 , fiv> * > mffi £ Hili" * o 

SjK ^7Vffit 3 2 8 k^xV 3^** hflit3 3 4 MLTx? 7^1gE^kt 

1 O^MM^H^ K'J 7 h flit 3 2 6 <D±U WKV7h flit 3 2 6 «£ 0 

E^k#m£tL&IE?L3r^ 'J ^ o###f!it 3 4 0 kF'J7 hflit3 2 6 ^fflC 

ffi|IE# 2004-3122633 
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ZtL&tfTyS'V frWMfc ioTK'J7b M 3 2 6 1*1 £ig 3: <9 ^ < & & (HI 1 0 # 
bs) 0 itLK J: IK • 3 ^««HIOjE?L# U T < * >9 * ^BJE 

hpjcoh^] 

l «t -5 1 -r %> mm] 

[0 0 0 6 ] 

LfrL&wh, mwrXWtm^&ft&it&K&^'c. ¥-mm$M3 4 0 zmixtfr^ 

WM3 2 8 CSALfc^^JTii, tCC'frV 3 > * ^ Yffi&3 3 4 *Iffittx 
=• y fmUE^tmiti mixta *) , sK-f-f $Rlft3 2 8 rtO^Sfe^rir U T»flEtt/>3V>£ 4 

X&0?Z 0 

[M * * » <7)#^1 

[0 0 0 7] 

h fiit t , ^- co— ^co^ms ^ & IS 2 ^mucous 2 fll*i#«i £ , 

co ^-r 3 > * ^ h « fc n 2 iis#iM^<^^^ < % — u t mir & m 1 iti 
co^^vMt, -e-co#7*-f * £n **f^> ; 5'^fiiti2iii 

^Sfrll^^'b^^V W^ioT[!IT'btLTv^^2 2fmMco KD ^ fulfil 
t^y- Hit **jL"CV»«B e 

c©7n-f r/ ^ ^MMMRi* 4 li mBM CO f ± , ^ f ^ Mt fl?*otU 
fci3, #§£H7lJ±MO S F ET\ IGBT, ClM^ii^l, MO S 

F E T -c^titf — *to£m«M: KV'f > • v—7» WMX%> 9 > m 2 ill+ffltK^v 

-^fifttiSo I GB T^t^ 'J X^t^)ti(f-M©±ll!ix5 7 ^ • 3V^^mtl 

jj . n 2 mmm^mmMm^x. 5 ? * « t * a 0 

[0 0 0 8 ] 

J: »3 6 si?7» 4 ffiJttfll Km 2 2»«M CO 7 n - T 4 > ^^MMMBtt^JS 3 *LT V> £ * fc^ 
#o fRiftrtW^Sfe^r ^ V Tift**** < 4 «5 > t>V>T tt— ttO^WSW^afc* 

[0 0 0 9] 

X&t), 7n-rr/mW^ 0 
[0 0 10] 

K'J7> fli^ ib >K "f-f Lt'f f -f 3 y $ ? h fJt^lotx? v 9 mU^WB 

1V^ 0 ±|BcO^S#^®cO^, |2 7n-fr/ ioT, ^m^r t'J7 
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±|BO«#^a £ J: a fc , **7* -f flit k K'J 7 b fcJ*0 p n > #7* * fU* 

l*l<7?4?$c** 'J 7£>zftjg&l*IH#£i$i < :iW^ 0 *9 fM3tl*JOJ£v* 

[0011] 

^tm 3>^ h flit t^-f « ©i^i^isi 

lUftfle^*^*^)^*!!***** K V 7 h fIitO^%?JtS i •? *> ^lttt(i\ K'J 7 h 
fMit^^7VfIit-?- LT^-f >f 3>*? bWEotx5 '^IMffiMi^^t 

Tg#fc*U>o 5 5)^ ^ 2 i^a^^f #f i^^fett "ex 5 y ^ Ife^ i itB ^ 
t^ijTIi, inn-f-fv ^S^fMitt' i oT^t'V flitl*]^* £ *l£ 0 bfe** 

^ <2) o 

[0 0 12] 

|17n-fO < fc 4 — «R , j|S2 7n-fr/ 7^S#fIitX 

FV 7 HgJfcj^&tff-f IS**-?" LT^tV n>^7 hflit£ SoT-x^ ? 
[0013] 

m 1 itl»*'f^ ff itl*I \Z.ffi&ffi<D& 2 #tlO 7D-fr/ ^S#fIit^f£SE 
i>t<lzmfeZ tL-f\ « x. — «-0**W^IrI^ 7n-fr/ #7*-f flit 

[0 0 14] 
[0 0 15] 

ma ^mrnm <o & #m * te-r s 0 

hms^#x.ri3 ij „ — -^<D^.mm (flitifx^y^IS) t^ili-^^l* 
ma (Mx.ii'pM) (DtfTJ ziy?? Y^i&t, f^ilS^iit^i 2 3gmS (Wx 
ifnl) Ox^-^iJftk, -€-£>Jj?7*-f a ^ h ff it £ -x. 5- y ^flit<7)^& < fc & — «B 
t^i-^^lSmMo^x^fliti:, Wf-fflSigtJfctU:, 4-3^99 

ffi|E# 2004-3122633 
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t pi x h *u m x. if 3 v ^ ^ «m) t shr-* * » i © 3 v * * « 

Mftt 4rflf*.TV>a I GBT#&©^fr*8fltfci5V* , "C\ stf-rW h>^7 b^J& 

m (f!ix.{fpM) ^ff^^ni^^ -e©±ntfstsi2iii 

y-xff^t FV 7 MBijSiHITa^r'-f ^JftJC^*- b i^BS*^ L"C*t fa KI 
[0016] 

(& 1 mm) m 1 ki*. % 1 «f!i^^s#^tt 1 <D^wmm^^fix^& 0 * 

«3V^^fjt2 2 «JS§JITV^ 0 ^7 9ffl&2 2±Kl± n + M^lfc^^ 

115^9 77i«2 4j&*3£j&£*vrv*;&o fO^J' 77®«2 4 Jii'tin - 
£^1"* KU 7 b«2 6 «$iitv^ 0 K V 7 b«J*2 6±l-l±-?-0 F V 7 MS 
^2 6 <£ *) i»«S^n + SO^«#*#flJt4 0 a **5^Jift $ ttT v» * 0 ^ 
###Hit4 0 a±i~p~ M^^^t/^^-r^^^V W2 8«?fttv^ 0 

O^t-V b flit 3 4 ^f^^tL-CB ») „ -tcD^TJ h -fgJft 3 4 5}?7*W 

flit 2 8 (O p n ^^-#M<Z)ia# £ it n + a<Z>££ 17U-f^ 7^S#I1^ 4 0b 

v 9ffiM3 6 KV 7 HIit2 6 ^Ittv^^f ^fit2 8 £% 1 7n-r^ 7 
^ffr**4 0 b fcrt«ft3M(MMRJ*4 Oat trSSLT 7 Mgjft 2 6 b 
V>f«2iitv^ 0 t«fvyfl:B* 0| Jy'J3^ s If^^ hk7f^-M 
S3 2«?^tv^ 0 M/>ff-M!3 2l±, h*ft#]R3 3 fc^bL-Ctfr'-r 
«28til7n-f^ 4 0 b 4 0 a UStlRl Lt 

3^^f«2 2^ixio 18 ~lxio 20 cm- 3 otEH-e$> V) 
, 7 rfl^2 4^1xi0 15 ~lX10 18 cm" 3 cO|EH"Cab ^ . F'J 7 b«2 6 ^1X10 13 
~lX10 15 cm- 3 O$tffl-e^^. ««ffi^S#:fIit4 0 a **1 X10 15 -1 X 10 17 cm- 3 OfEffl-e 
*«3. ^^^11^2 8/5nxi0 15 ~lX10 18 cm- 3 c7)f£BI-e^> 19 , |17n-rO» 
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«^lX10 15 ~lX10 18 cm- 3 ^lEia^^ J), XT 4 *>9 9 h«3 4^1X10 18 ~1X10 
20 cm- 3 OfgHt:-^) «3 , ^5 y *^J*3 6 X 10 1 8 ~1 X 10 20 cm 3 0$SH^« $ ftS O** 

[0 0 17] 

hi 2 i ©raawaiaa^sfL-tv^o 

Mmm^m^m 4 0aXU f »17n-7^ ^SMMBi* 4 0 b 5?^ ff ^ 3 4 
OT:£fclflW3-fi&fc3£Jfi3*LT£ 0 -» ino-f^ 5" ^^MMMRi* 4 0 boW^/^f 
||Jt2 8 h$Ri*3 6 tg»L7n-f^ >/«li:4ct^4v> (« 

Jft'JTIt 7n-fr/ ^JffcJgOtfTW 28*^17n-fO ^WiM 4 
0 b ^iiLt^BCM^tLTv^^r^ n V * * HH**3 4^?>t^-tfo £Ot 

& j3 % lrol^, ffi*JK3MIM£«i* 4 0a 17n-fr/ V^Mfe 

«4 0 b#*\ ^5 y 9W&S 4S#<9^t>V ^y 9 9 h«3 6 WT^t-5^tf5S tfCV» 

4^iu» 0 ^ y 9m.mE^tmm-£ti&jEiL*w rw\ x5^ffi*3 4*t 

^XStLSW^** U TK^^m^hfl, y 9WM3 AWD-^T^ ^y9 9 h0J* 

3 6^?,i5y^liE^i:iffi$tLSo o 4 0 lE^L^r ^ 'J 7^@J&Kift*K J M*fl^J* 

4 0 aMl 7D-7^ > y^&faW&A 0 b«ltV^ 0 L/c^o-C. JiSBcoM 
jft \z ff^flft 40al t£ 1 7 n - r- -f > ^^MMMRl* 4 0b ZtiX^&b 

ftjo, m 1 7n-f-f ^^*#ffi**4 0 b tt, ^7*^3*2 8 ftlTCK^JjfcSftT^-C 
£ «fc V> 0 sj?7» ^ flit 2 8 <D\HU 7D-fr/ ^*ffc** «t «5 $ fL 

l& < «k «9 < < ft <9 ^WJE<b*nm-e # « o 

[0 0 18] 

« v 9WME =f ^ttc > v^f-^- MM3 2 t~iEmi±£ep#ni~ 

& :j?7*<f fllJ*2 8 0-9 *> h W^T*- MltI3 2 tMtSji-^MBff^na^KK^tL* 
o mT-^r ^ V 7# ? ^-5 y 9WM3 4 ^h^<D nMfcBMLtzMfft* h Vy^Y- MS3 

-y 7 t WM 2 4 fc 3 V y 9 mM 2 2 ©KfthWffcgjFflST U 3 > * 9 !S*£ 2 2*^ A 7 V 
rW$L2 4 FV y Yffi&2 6^iE?L 4r^U T^iiASWo ttLt^J: *)slvyTffi&2 
4 3tO f K 1 J 7 h«2 6 fcfcSBESSW**^ «9 ^ tev^>«EE«r*S-r*o 
[0 0 19] 

aV^«2 2 ^fbftA$tL^IE?L^^ V Tl±, 'J 7tS^LTMit^ 

>5n {gJ*2 8 ^7*-f n > 9 9 YiMM 3 4 * Eotx^ -7 ^ 1IE ^ t WB $ tL* 

Z1r\ jE?L^^ U 7liH»i#fl4 0 at KV7 bffiJt2 6 
ti& tfT y ~> ^ ^HtStw iot, ci F V 7 > igd* 2 6 l*l lzm*> h Mo 

z<D-&mm^mmMM4 oat fv 7 >«2 6 (Dm^m<n*°7-y*y^^ww*mkx 

^?r^i¥M2 8 tcaEXL^jE?L^^ V Tit, ZbKMl 7n-f^ >^#^#:^3*4 0 b 
fcjj?7*'fffii*2 8 cD^#M^5f^$^^^x>->-Y;H5f^t J: oT, i^S^fllf 
<D^TH vMM 2 8 l*l IctS* ^ tL* o £ OH 170-7^7 ^-^S#ISit 40bt fl 

•S o 

ffi|iE#2 004-3122633 
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[0 0 2 0] 

HI 1 (DtfTJ n > 9 7 K flit 3 4^f>il7U-rr/ ^^MMMWi 4 0b. fl 
*fc2 8. *«&^MM£«:tt4 0 a. K'J 7 Kflit2 6, 7 7«*2 4, ^Ltn V7 
*|Rit2 2 4 trcolU 1 +III-IIIj|RtSt(SU^:J.5 y * ■ a V* ^MM^IKL** V T 

El 3 <7)HIW±jW.x 5 y ^ tSEt* >9 , EIl5T3ft**3 v 7 7 liCt* 0 > EW;£^ 
^ is, HI 3 coH^ l 2 tfm 1 *WJ^#S#^g 1 <^ 5 v 7 • a V 9 9 

o 

[0 0 2 1 ] 

if\ l^lOOfnn-rr/ 40b^ IftMJE^MMMRtt 4 0a** 

f^$fitv^*v^*It*^ <h, ^'t-V flit 2 8tK'J7 K flit 2 6 Op n8^#M 

ILTV^ifcW^o K'J7Mt2 6rtOE?L^^V7lJgfenV^^f^ 

^*#7tOHl^ 1 1 <Di#^-Cf±, ^r , WiSift2 8 fc K'J 7 h flit 2 6 *>S?#JMBfcIft* 

7iK^i^l 0 KJfcLTift < &oTV>& 0 L^L£#*<b> **7^flit2 8I*IOIE?L 
'J7gHiftV«-eaKLTV^it^^ 0 ZL<DZ #7 4 

Hit 2 8 t KU 7 K W$L 2 6 ©BtelSW-^iSS *Lfcfca^^3MMH« (4 0 a tffi^f 
S) i^^x^ v^;vpfS*^xT^T i Vf!it2 8 ft&~^ALfcIE?L3r7 y 7i4> i~ C 
i:x5^iS^ii{B$titLt% K'J7h«2 6rt 

OlE?L^ U 7ilSli n V 7 7 Hit 2 2 ffltl 3 6 H^froTft < & o T 

IE?L* ^ y T»flP**lftv>^|!|-CJi«E So $ fz, K U 7 K ffi*. 2 6 ft 

i3^T, 3 V7 ^HitCflJ^^Ji? y 7lI^Eii^[fi]^o-CMi>"rSiE?L^ -V V 7lK<5 
ifc^firt*, «M^i:bLT^fn$tLTV^ 0 Lf:^ot, ^ 5 y 7 • a^^ttHC 
loTKL+t'J 7IS^< ^oTV^ 0 i^uM^, t^*«5t=&tf^J:bLT^S# 

[0 0 2 2] 

as i mmmo^m^m 1 *^->t7t*L s?*j^s#fsit4 oakino- 

7=- ^ > 7#^#ff it 4 0b tL-Tti^ e> ^fV flit 2 8 — £SJB o ft*J£^& 
W4 0a©*^i£^f$#il fcJfc«fTSfc, ^x-f flit 

2 8fi?5£;v*flit£^4b1-&<l k#til.o Lft#oT, fi£**it»-JfcLTB-JE*I^I± 

S#flit4 0 a 1<Zfflmir&mM<D7Fmnm*M-hnZ^Z> J t<DW*t#7'<lffi&<Ov 

o 

[0 0 2 3] 

ffi|E# 2004-3122633 
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<& 2 %mm) m 4 K^-tm 2 fyfe#j^#s#^a 2 it, mi mnwv^mfcmm 1 1 

|37n-r^ 4 0c **#iP £ ft* k > $ £ **t* -f II it 28ft <7>IE?L 

4 > ^ttfttgi* 4 0cii, ^MMfcSsii 2 ^ - > * 7 -r * fc § <d tfr* w$l 2 8 

[0 0 2 4 ] 

(# 3 $mm) m 5 k^-th 3 mmm<o^mimm. 3 (±, sik#sw4 iat# 

7n-f^ ^^MHMRi* (4 1b. 4 1c) Vy^-Y- MS3 2 tfLtv>4v> 

tOft^fc, ^T-VHit2 8l*IOlE?L d r^';TmJS^^<-r*^J*^*1"^o 4>fc< 
t & jjff-f 3 > * 9 h {gjft 34h ffltt 2 8 O^Jfl®i£# (41b) „ *W fl 

*2 8 KV 7 M«2 6 ©l^ffifif (4 1a) i:> »#ttfc#S#«#d*3&£$*L 
tv^lfiv^ i3 70-fr/^#|#|i4 1 cii^7-VHJt2 8 ftK^T, 

[ 0 0 2 5] 

(f& 4 HJfeW HI 6 4 H»J W#Sf*^S 4 tt, KV 7 h « 2 6 ^FTrfl* - 

v * > 9 -> a >#jt3&*3^j« $ a o v * > * -> 3 ^ffiwtw:, 

2 5 k pl3 5A(?)i:i!i«$S}:i(|5l$ft"CV^o #S#^®4 Wnl37A 2 

4^»#iie 4 ^sfl^e i ~ 3 x <o tfr-i mm 2 8 sh<vie?l* 

>^-> s >#^tt4. nl37A2 5tpIn7A2 3# 5 M-^ y 9 • 
I37A 2 5 pM3 7A^:E*7&*^SMft^£*vrv>frLtf M;Uf A 2 5 

fc p n iaas^iHJ* k P aiffl55^u*tt— k 

MMZtl&o nl37i2 5 tpM39A2 3 <^-?-tL-r^co»fM^S^<?5tt^*)tLif 
, fo&f-VifcWMir ZZk 35Ai»2 £*mg$ ft* * - v t>^-> 

a >W5t^#P>tL^o nln 7 A2 5ipS=?9A2 3 ^ft^ft^ltffW^ET^^Ott 
«tT?*tLlf „ ^EKfigtW* < seg-f & i fc 9 A** 3 #lRjKjSyg$;Ha ^ v T 

>^y3>ij|^#tWo «fc£v>{i N ffi»(:Wnl37A2 5«^*C, WHS*** 
»St<?)pl37A2 3 *ffi2tw|WR|**v^T 2 ifrlSlfcUfcigLKIKLfc *) , HfW^IE 
A^pl35A 2 3 *ffi2HIBIHIS:^v»-C 3;£fafcifcigUB1t Lfc »? £ »c J: o 
nl37A 2 5 ipIn 7 A2 3 ifiW&W5$\ fflF^t^Ettl^ ftT 
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